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GRANULES CONTAINING A PLANT SUBSTANCE AND 
PROCESS FOR PREPARING THEM 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 

[0001] This application claims the benefit of French patent application 
FR 99 03075, filed March 1 2, 1 999. 

BACKGROUND 

[0002] The subject of the present invention is a new formulation in the 
form of granules containing a plant substance as well as the process for . 
preparing it. 

[0003] More precisely, the present invention relates to granules 
containing at least one plant substance and each comprising a neutral 
core coated with a layer containing the said plant substance combined 
with a pharmaceutically acceptable excipient. 

[0004] The formulations containing plant substances which are already 
described in the prior art are in the form of powders, granules, tablets or 
oral solutions. 

[0005] The major problem with formulations in powdered form is that 
the plant powder has to be mixed with excipients which are also in 
powdered form. A mixture of powders is then obtained which is hardly 
homogeneous and reproducible. 
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[00 11] The multiparticulate form of the formulation of the invention 

makes it possible to obtain a uniform and reproducible release profile. 

[0012] In addition, the granules of the invention which each contain a 

layer of plant substance mounted on a neutral core may be coated with 

an outer layer so as to modify their properties. The outer layer comprises, 

for example, an enteric polymer, a polymer intended to prolong the 

release of the plant substance or a polymer intended to mask the taste or 

the odour of the plant substance. 

[0013] The formulation according to the invention has the advantage of 
being stable during storage, of having an enhanced bioavailability, and of 
being able to integrate high doses of plant substance. 
[0014] FR 2,721,512 describes a process for the preparation of 
granules by extrusion-spheronization from a polymer with absorbent or 
adsorbent properties. The polymer is sprayed with an aqueous-alcoholic 
fluid plant extract. 

[0015] The synthetic or natural polymer is optionally combined with 
auxiliary substances, such as lactose or PVP, which make it possible to 
modulate the porosity of the spheroids and their rate of dissolution. 
[0016] The extrusion-spheronization technique has many 
disadvantages: it requires the addition of a quantity of water at least 
equal to the quantity of excipients, the granules obtained by this 
technique have high moisture levels and their drying takes too long. In 
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addition, the process described in FR 2,721,512 uses powders. 

[0017] FR 2,616,068 describes a process which consists in granulating 

a dry or soft plant extract with methyl cellulose or silica, 

[0018] FR 2,682,874 describes a process for the preparation of an 

extract of active ingredient in dry form from a fluid extract, which 

consists in adsorbing an aqueous-alcoholic solution of the active 

ingredient onto porous grains of cellulose or silica. The grains have a 

particle size which is in the rinicron range. These grains are then adsorbed 

onto porous granules 0.1 to 0.5 mm in diameter, which for example 

consist of sugar. 

[0019] FR 2,737,134 describes a process which consists in coating 
cores, having a diameter of less than 0.01 mm, consisting of maltisorb or 
of a sodium bicarbonate/citrate mixture, with a compound in powdered 
form and a compound in solution. The compound in solution is an 
essential oil and/or a concentrated fluid plant extract. 

SUMMARY 

[0020] The subject of the present invention is granules which overcome 
the disadvantages of the prior art formulations. These granules 
containing at least one plant substance are characterized in that they each 
comprise a neutral core having a particle size of between 200 and 1 600 
fim coated with a layer containing the plant substance combined with a 
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[00061 Furthermore, powders are very hygroscopic and they therefore 

pump moisture from the granules and from the gelatin capsule, which 

become brittle. This poses problems of stability, and the proportion in the 

gelatin capsule is not homogeneous. 

(00071 This problem is solved within the framework of the present 
invention because, in the case of the application of a plant substance in 
the form of a dry extract onto neutral micrograms, there is no mixing of 
powder but the application of the dry extract onto neutral granules with 
excipients which are not powders. 

[0008] The granules according to the invention have the advantage of 
being easier to package into gelatin capsules than powders of being more 
stabje to storage than the formulations of the prior art and of having a 
reproducible proportion. 

[0009] As for tablets, they have the same problems as powders. 
Moreover, plant extracts are not always compressible and compressing 
agents are not always authorized in the food industry. 
[0010] Finally, the oral fluid forms are often bitter and foul-smelling to 
the extent that sweeteners and stabilizers need to be added. In addition, 
the oral fluid forms may exhibit physical or chemical instability during 
storage, a low content of characteristic plant constituents, and frequently 
contain ethyl alcohol in a moderately large quantity, which is not generally 
desirable for the oral administration of medicinal products. 
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j Application Serial No. 09/3 1 2,485 

/ known in the art and that one skilled in the art at the time the application was filed would 

/ understand the metes and bounds of the claims. Applicants respectfully request that the 

Examiner reconsider and withdraw the rejection under 35 U.S,C. § 1 12, second paragraph. 



Claim Rejections - 35 U.S.C. S 102 

In the Office Action, dated February 1 1, 2004, the Examiner rejected Claims 1 1-13 

and 15-17 under 35 U.S.C. § 102(b) as being anticipated by Franz et aL (U.S. 4,41 1,882). 

The Examiner asserted: 

Franz teaches methods of producing coated pellets that meet . 
limitations of the instant process. Franz teaches pellets having 
the ranges of 0.5-1.25 mm in diameter which is well within the 
instantly claimed ranges of particle size. Franz*s core contains 
a polymeric substance such as PVT. Franz then coates [sic] the 
pellets with a layer of coating containing ergot alkaloid which 
meets the limitation of the instant plant substance. 

Applicants respectfully traverse the rejection for the reasons indicated below. 

First, Franz et aL do not teach or suggest coating neutral particles with a layer that 



contains a plant s\Astmce ?|j^ ^i^ produced by the fungus Claviceps purpurea. 

See http ://www,encvclopedia.com/html/e 1 /ergot.asp . Even thou^i^toiw purpurea may 
be found growing on a plant (e,^., com), ergot alkaloids are funaus substances not plant 
substances . 

In addition, Franz et ah do not teach or suggest the coating of a neutral core . Rather, 
Franz et al describe "galenical compositions" that include active cores . As stated by Franz et 
aL, "the term 'core' comprises any mixture of an ergot alkaloid and a sterol ether. . .that can 
be surrounded by a [sic] enteric-coating" (col. 1, lines 45-48 (emphasis added)). All of the 
examples disclosed by Franz et aL describe the preparation of compositions that include an 
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pharmaceutically acceptable excipient. 

[0021] The plant substance may be derived from plants chosen from 
garlic, Echinacea, Ginkgo biloba, ginseng, Harpagophytum, kava, St.- 
John's-wort, green tea, valerian, Missouri grape, artichoke, hawthorn, 
burdock, birch, alder buckthorn, blackcurrant, blessed thistle, Fucus, 
Hamamelis, horse chestnut, balm, Orthosiphon, passion flower, dandelion, 
horsetail, meadowsweet, sage, spirulina and mixtures thereof, 
[0022] The neutral core consists of a substance chosen from sugar, 
starch, mannitol, sorbitol, xylitol, cellulose, talc and mixtures thereof. 
[0023] The neutral cores may also consist of a starch/sucrose core in 
20/80 mass ratios which is coated with 80% by weight of starch. In 
such neutral cores, the proportion by mass of sugar Is advantageously 
less than 20%. 

[0024] The layer containing the plant substance may contain a binder. 
A sugar such as sucrose, polyvinylpyrrolidone, lac gum or 
hydroxypropylmethyl-cellulose is advantageously used as binder. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0025] The granules according to the invention may consist of a neutral 

\ , 

core coated with a layer containing the plant substance, itself coated with 
an outer layer intended to mask the taste and/or the odour of the plant 
substance, to delay its release or to control its release. 
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[0026] When the outer layer is intended to control the release of the 

plant substance, it advantageously contains lac gum, PVP, a copolynner of 

methacrylic acid (Eudragit®) or of Aquacoat® with a plasticizer. 

[0027] As polymer intended to mask the taste and/or the odour of the 

plant substance, a copolymer of methacrylic acid (Eudragit NE 30D® or 

Eudragit E 1 00®) or hydroxypropylmethylceliulose (Pharmacoat®) may be 

used. 

[0028] It is also possible to use, as enteric polymer, lac gum by 
spraying an alcoholic solution containing 10% by weight of lac gum. At 
higher concentrations, between 20 and 40%, lac gum fulfils the function 
of a delayed-release polymer. 

[0029] In the granules, the content of plant substance is between 0.1 
mg/g and 750 mg/g, 

[0030] The present invention relates in particular to garlic granules with 
masked odour and taste. Ginkgo biloba granules, one daily dose, 
prolonged-release ginseng granules, enteric Harpagophytum granules, 
prolonged-release green tea granules, prolonged-release Orthosiphon 
granules, valerian granules with masked taste and odour and prolonged- 
release St.-John's-wort granules. 

[0031] The present invention also relates to a process for the 

preparation of the granules described above. 

[0032] The process according to the invention allows better 
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reproducibility of the proportion; it also makes it possible to formulate the 

plant substance from a dry, soft or fluid extract. 

[0033] The granules according to the invention may contain several 
plant substances used in the form, independently of each other, of a fluid, 
dry or soft extract. 

[0034] According to the definition given in the pharmacopoeia, plant 
extracts are concentrated preparations which are liqujd, solid or of 
intermediate consistency, generally obtained from dried plant raw 
materials. For some preparations, the materials to be extracted may 
undergo a preliminary treatment (such as inactivation of enzymes, 
grinding or defatting). 

[0035] Fluid extracts are liquid preparations of which, in general, a 
portion by mass or by volume corresponds to a portion by mass of dried 
raw material. These preparations are adjusted, if necessary, so as to 
meet the requirements of content of solvents, of constituents or of dry 
residue. 

[0036] Soft extracts are preparations having an intermediate 
consistency between fluid extracts and dry extracts. Soft extracts are 
prepared by partial evaporation of the solvent which served for their 
preparation. Only ethanol at an appropriate titre or water are used. Soft 
extracts have in general a dry residue which is not less than 70 percent 
m/m. They may contain appropriate antimicrobial preservatives. 
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[0037] Dry extracts are solid preparations obtained by evaporation of 

the solvent which served for their production. Dry extracts have in 

general a dry residue which is not less than 95 percent rri/m. Appropriate 

inert substances may be added. 

[0038] According to the process of the invention, the granules are 
obtained by powder-coating when the plant substance is in the form of a 
dry extract. 

[0039] Powder-coating is advantageously carried out by alternately 
spraying an alcoholic or aqueous-alcoholic solution of a binder, and the 
dry extract. 

[0040] The granules are obtained by coating in solution when the plant 
substance is in the form of a soft or fluid extract. 

[0041] In the case of a fluid extract, the active layer may be coated 
with a layer obtained by spraying a solution of a binder. The fluid extract 
preferably contains about 30 to 40% alcohol. 

[0042] The process according to the invention advantageously makes it 
possible to limit the quantity of organic solvent used. During the process 
of the invention, 5 to 25% by weight of organic solvents are used. 
[0043] The size of the granules used will be chosen as a function of the 
type of extract used and as a function of the desired proportion. 
[0044] The size of the Neutres is between 950 and 1400 jxm, when the 
plant extract is dry, 

Q01. 1581 442.1 

9 



Atty. Dkt. No.: 065691-0163 
Appl. Ser. No.: 09/312,485 
[0045] The size of the Neutres is between 900 and 1 250 ^m, when the 

plant extract is soft or fluid. 

[0046] The percentage by nnass of extract for the fluid extract used in 
the process of the invention is advantageously between 15 and 25% 
relative to the weight of the granules. 

[0047] The percentage by nnass of extract for a dry extract nnay be as 
high as 75% relative to the weight of the granules; it is preferably 
between 35 and 55%. 

[0048] The granules according to the invention are prepared according 
to coating techniques known in the art, preferably in a pan or in a 
fluidized air bed. 

[0049] The invention is illustrated without any limitation by the 
following examples. 
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Example 1 

[0050] Green tea granules are prepared according to the following 
sequence of steps in a conventional pan. The green tea is in the form of 
a dry extract. 





QUANTITY (KG) 


Neutres 


32.5 - 33.5 


Coating 




Dry extract of green tea 


40.5-41.5 


PVP at 20% in alcohol 


14- 20 


Precoating 




PVP at 20% in alcohol 


4 


Talc 


1.6 


Lubrication 




Talc 


0.1 



[0051]* The Neutres used have a particle size of between 0.800 and 
1,000 mm. 

[0052] The green tea coating step may be carried out in a single stage 
or in several stages by alternately spraying the plant extract and a 
solution of polyvinylpyrrolidone (PVP K30®) at 20% in ethanol. 
[0053] During the coating, precoating and lubricating steps, the 
granules are sieved at 1 .0 - 1.18 mm, 1,18- 1 .25 mm and 1,18-1 .25 
mm, respectively, and then dried for 8 hours, respectively at room 
temperature and 30°C. 
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[0054] Granules of the following formula are obtained: 





Percentage by mass 


Dry extract of green tea 


49.9 - 52.3 


Neutres 


40.0 - 42.2 


PVP K30® 


4.5 - 6.7 


Talc 


2-2.2 



[0055] Their water content is of the order of 0,7 - 1,5% by mass. 
Example 2 



RAW MATERIALS 


PERCENTAGE BY MASS 


Neutres 


39.9 


Dry extract of Harpagophytum 


35.4 


PVP K30 


2.6 


BDLG* 


2.2 


Alcohol 95% 


19.4 


Talc 


0.5 



*BDLG: Bleached dewaxed lac gum, 

[0056] The Neutres have a particle size of between 800 and 1 000 
microns. 

[0057] The Neutres and the plant extract are sprayed with an alcoholic 
solution of polyvinylpyrrolidone. The granules are sieved and dried. 
During a second step, a layer of lac gum is applied still using an alcohol 
solution of polyvinylpyrrolidone. 
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[0058] The granules are again sieved and dried. 

[0059] Finally, the granules are lubricated with talc. 

Example 3 

[0060] The granules having the following composition are prepared: 



RAW MATERIALS 


PERCENTAGE BY MASS 


Fluid extract of Harpagophyturn 


18.5 


Neutres ' 


67.4 


Fine crystalline sucrose 


4.1 


Purified water 


4.1 


Alcohol 


5.2 


Talc 


0.7 



according to the process described below. 

[0061] The Neutres are introduced into the tank and the fluid extract is 
sprayed in fractions. The granules are sized by sieving and then dried 
under an air bed. A 33% sucrose solution in an ethanol/water mixture is 
then applied. The granules are again sieved and dried, and then lubricated 
with talc. 
Example 4 



RAW MATERIALS 


PERCENTAGE BY MASS 


Neutres 


41.9 


Dry extract of Ginkgo biloba 


30.4 


PVPK30® 


5.5 


Alcohol 95% 


21.9 




Talc 


0.3 
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Example 5 



RAW MATERIALS 


PERCENTAGE BY MASS 


Fluid extract of Ginkgo biloba 


19.2 


Neutres 


61.5 


PVP K30® 


3.0 


Alcohol 95% 


12.3 


Talc 


4.0 



[0062] The Neutres are introduced into the tank and the fluid extract is 
sprayed in fractions. The granules are sized by sieving and then dried 
under an air bed. A solution of polyvinylpyrrolidone in alcohol is then 
applied. The granules are again sieved and dried, and then lubricated with 
talc. 
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pics dans le £hroir»togrMme obtcnu eautilisantle mcidi 
nest pas supirieurei 2,0 pour cent PP^renieei, 
HydroMrtures. Dang un tube i essai boucW dissolvea i mi 



Icta«xdei«ndr«iulfuriquesn'estp«sup4urr 
CONSERVATION 

Ed rtdpient bien r«npli et blen fermi. i I'abri de la lumiere. 



lentemcnt en veillant i ce que la drogue soit to«jou„ „u. 

Ir?„'^ /J\'f**.*''* d'extriclion. U marc Deut 

etre prea^S et Je Jiquide exprim^ reuni avec le Ml ^ 

Sauf indication contraire, r«ui. 
sea la drogue en morceaux de taide appfcpri«e m« I^ffel 
uniforn.<!nient avec le solvant d'extraction pre 5tS!« 

approprid La drogue ipuisie estseparie du liouide e««.T^ 
U concentration k la consistance souhait^e est rrfai!.rf» . 

L» teneur en constituants des extralti titr^s est 




OCH, 



Extraits fluides 



DEFINITION 




CMaCM-CH, 

A. 2-ni4thoxj^4.(prop.WnyI)ph«nol (Isoeuginol). 



EXTRAITS 
Extracta 



i'^l^'t:^l^ncSZT' '''"^^^^^n^uiies, soli. 

Pour certalnespr/pSTS^^^^^ ani^les sicWes. 
subir un traiteB%nSaWe ( J fe^n^^^^^^ "1^"' 
1165, le broyage ou le dearJSaVe) ^n^V 

i^au?e?p?oSd"S^^^^^ percolation oopar 

^•^.eslnd^.ab1erlrS 

PRODUCTION 

SelnlreTux^rSKr "T' -ro- 
dent avec une'p^J: d^^u'tSSS^Sr ""'^T 
sez repojer pendant un t«mn »f 
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aSfraT^n^eSS?." ^" P^<Pa/ations liquide« dont, en 

exigences de la teneur fn^S. ' " ^/^pondre aux 
r&ldv sec " wwwuants ou en 

ESSAI 

iuuiiw prescntes dans la monographie. 

t-eur en ^thanol ZZ'^^U^;l\'Z^^^ 

S""^'"*"""" <=ontrair, 
O.OSpour«riWrt^ contlennent pa^ piuj 

de 2.propS "'"^ pour cent f " 

teslt'Ss'dVnlM'J^^^^^^^ 

Plat d'un diametre L fiS ■■ * ^ond 

'«>ejfe de 60 mm environ et d'une hauteur de 
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b^xtraits 



30 mm environ, pesez rapidement 2.00 g ou introduisea 
2.0 ml d'extraiL Evaporea \ sicciW au bain-marie et dcii^- 
ch« l*etuvc ^ 10M05 "C pendant 3 h. Laissea refifoidir au 
dessiccateur. 5ur du pentoxyds de diphosphpre 8, puis pc- 
sea. Exprimez k rfsultat en pour cent m/m ou en ^ammc5 
par litre* 



CONSERVATION 

En recipient bien ferme. i i'abn' de la lumi^re. 



frriQUETAGE 
L'^tiquette indique ; 

- la drogue vegetate au anLma)e utilised, 

- dans lej cas appropri^s, qu'une matiire fraiche vdg^tale 
ou animale a ete utilisde, 

- le nom et la tencur en dthanol en pour cent V/V du sol- 
vant utilise pour la preparation. 

- dans tes cas appropri£«i la teneur en ^thanol en pour 
cent ^dans I'extrait final, 

- la teneur en princtpe actif ou le rapport entre la matifere 
premiere et J'extrait fluids final, 

- le nom et ta concentration du conservateur antimicrobien 
dventuellement ziOMti. 



Extraits mous ou fennes 



DfePINITION 

Les extraits mouj ou /ermes sont des preparations de consis- 
tance interm^dialr^ entre les extraits fluides et ]e$ extraits 
sees. Les extr&its mous on ferme^ iont pr^par^s par Evapora- 
tion partielle du solvant ayant £en»i i leur preparation, leuls 
r^thanol de titre approprid ou Teau sont utilises. Le^s extraits 
mous ou fermes ont en genital un rfisidu sec qui n'est pas 
inf^rieur k 70 pour cent w/m. lis peqvent contenir dcs conser 
vateurs antiraicrobiens appropriis. 



ESSAl 

Rdsidu sec, Le cas ech^ant, I'extrait satvsfait auxlimites pres- 
crites dans la monographie. Dans une capsule t fond plat 
d'un diaractre de 50 mm environ et d'une hauteur de 30 ram 
environ, pesea rapidement 2,00 g d'extrait. Evaporcs a sic- 
cit^ au bain-marie et dess^chez i rauve a 100-105 '*C pen* 
dant3 h, Laissez refroidir au dessiccateur sur du p&ntoxyd& 
de diphosphore R, puis pese2. Exprime2 le r^sultat en pour 
cent J7\/m. 



CONSERVATION 

En recipient bien fermfi, i I'abri de la lumifere. 



fillQl/ETACE 
L'itiquette indique : 

- la drogue veg^tale ou animale utilis^ep 

- dans les cas appropri^s, qu*une matifere fraiche vigetale 
ou animale a utilis^Cj 

- le nom et la teneur en ithanol en pour cent V/Y du sol 
vant utilise pour la preparation, 

- U tencur en principe actif ou le rapport entre U matifere 
premiire et Textrait final. 

- le nom et la concentration du conservateur antimicrobien 
^ventuellenent ^outd. 



Extraits sees 

DfiPINlTION 

Les extraits sees sont des preparations solides, obtenues par 
Evaporation du solvant ayant servi i leur production. Les 
extraits sees one en g^n^raJ un r^sidu sec qui n'est pas inf^ 
rieur h. 95 pour cent m/m, Des substances inertes appro- 
prices peuvent Stre ^outces, 

La teneur d^finie en constituants des extraits sees titrds est 
aiust^e au moyen de substances inertes appropri^es ou au 
moyen d'un autre extrait sec de la matiire v^g^tale ou ani- 
male utilisee pour la preparation. 

Dans les cas appropri^s, la monographle sp^cilique presait 
un essai litoite du solvant utilise pour Textraction. 



ESSAI 

Petftc k la dessiccation {12,32), Le cas ^ch^ant Tcxtrait sa- 
tisfalt aux limftes prescrites dans la monographie. Dans une 
capsule t fond plat d'un diam&tre de 50 mm environ et d'une 
hauteur de 30 mm environ, pesez rapidement 0,50 g d'ex^ 
trait sec finemcnt pulverise, Dess6che2 a I'^tuve i 100-105 
pendant 3 h. Lai5$e2 refroidir au dessiccateur. sur du 
pentoxyde de diphosphore R, puis pese2, Exprtmez le r^ul- 
tat en pour cent m/m. 



CONSERVATION 

En recipient dtanche, i Tabri de la lumifere. 



fiTIQUETAGE 
L'dtiquette indique : 

- le nom et la quantity de la substance inerte ^ventuelle- 
ment utilis^e, 

- la drogue v^g^tale ou animale utQis^c. 

- dans les cas approprifis, qu'unc matifere fraiche vfeg^le 
ou animale a ^t^ utilis^e, 

- le nom et la teneur en ^thanol en pour cent V/V du sol' 
vant utilise pour la preparation* 

• la teneur en prindpe actif ou le rapport entre la matifcrc 
premiere et Textrait final. 
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